Synergistic activation of transcription by the mutant and wild-type minimal transcriptional activation domain of VP16.
VP16 activates transcription by stimulating initiation, and for this function the aromatic residue at position 442 within its activation domain is critical. Recent studies have suggested that VP16 also stimulates transcriptional elongation. It has been shown that VP16 can activate transcription tethered downstream of the transcription start site to RNA. Here, we analyze the synergistic activation features of hybrid VP16 fusion proteins when tethered simultaneously to RNA downstream of the start site and to DNA upstream of a promoter in order to investigate its role in postinitiation control of transcription. Upon targeting the VP16 activation domain simultaneously to both DNA and RNA, high levels of transcriptional synergism is observed. Importantly, a transcription-defective VP16 minimal activation domain (amino acids 413-453) mutated at critical residue 442 (phenylalanine --> proline) maintained synergism, when bound to RNA, with the DNA-bound wild-type VP16 minimal activation domain. Targeting of this "functionally defective" VP16 minimal activation domain via RNA and an intact activation domain via DNA allowed us to uncover a postinitiation activity for VP16 not previously detected in DNA targeting studies. We suggest that, in addition to stimulating initiation, VP16 also acts at a postinitiation step involving residues other than the critical residue at position 442 within the same 41-amino acid minimal activation domain (amino acids 413-453) required for initiation.